Mr. M. GREENWOOD.
(Of the Welfare and Health Section, Ministry of Munitioizs.) I propose to summarize certain statistical evidence which leads me to think (1) that the recent increase of mortality from tubercular diseases among women in this country is due to industrialization, and (2) that the excessive mortality from this cause in certain occupations not subject to specific risks-such as those involving contact with silicious particles-is not explicable by an appeal to industrial selection.
In Dr. Stevenson's review of the vital statistics for 1916, it is suggested that the slight but real increase in the rate of mortality from tuberculosis which has been experienced by women, an increase of a7bout 6 per cent. in 1916 over the 1914 figure, may well be due to the introduction of many -thousands of women to industrial life. In support of this hypothesis, Dr. Stevenson calls attention to the fact that the rise does not affect women of over 45 years of age. The following investigation tends to confirm Dr. Stevenson's hypothesis. The deathrates in occupations of women in this country are unknown, but the German Imperial Statistical Department published in 1910 an analysis of the occupational mortality and morbidity returns as to all insured persons within the Leipzig district for the years 1887-1901. This analysis covers 288,131 years of life (women) with 1,830 deaths and is of course a small sample in comparison with our national data for occupied males. I find, however, that the English and Leipzig males rates for the different occupations are highly correlated, hence it seemed not unlikely thart the rates for women would be reasonably applicable to those of our compatriots who followed similar occupations.
The occupational distribution of women in this country in 1914 and again in January, 1917, has been estimated by the Board of Trade. Applying the appropriate rates to each occupational group, we should have found 6,124 deaths from tuberculosis among English industrially employed women in 1914 and 7,691 in 1916. To reach gross deaths we must assume some rate for the large balance of women not industrially employed. I adopted for this purpose the lowest of the Leipzig occupational rates-viz., 990 per million (the rate for commercial employees). I chose this, although the rate for women employed as domestic servants, cooks, &c., was slightly lower (970 per million), because the large residual group includes many women, such as the wives of ill-paid operatives and general labourers, whose mortality experience may well be worse than that of domestic servants. In this way one reaches an expected total of 22,466 deaths for 1914. The actually recorded deaths numbered 22,214, so that the estimate is only in error to the extent of a little more than 1 per cent. Applying the same process to the population as distributed, from the occupational standpoint, in January, 1917, we compute 23,986 deaths, a result within 07 per cent. of the actual number, 24,131. The computed totals give rates of 1,177 and 1,221 per mnillion, while the Registrar-General's determinations are 1,164 and 1,234. My calculation on the Leipzig basis gives an increase of 4 per cent. between 1914 and 1916; this is less than the observed increase, but the agreement between the gross totals seems to me to lend decided support to the opinion that industrial reorganization has been a principal factor of the change in the tuberculosis position.
Passing next to the general question of industrial tuberculosis, I wish to deal with the usual criticism of statistics tendered as evidence of environmental factors at work in causing tuberculosis. The criticism is that those occupations subject to a high tuberculosis rate are (excluding the silica trades) precisely the industries which make little demands upon physique and can therefore be pursued by those whose bodily development is below the average and who consequently are presumably less' resistant to the ordinary darngers of infection from which no industrial worker is immune. A fisherman, it is urged, does not experience a low tuberculosis rate because he is a fisherman, nor a shoemaker suffer greatly from tuberculosis because he works in a boot factory, but the people who are likely to put up a good fight against tuberculosis become fishermen and those less able to struggle successfully become shoe hands.
No scientific man is, I apprehend, likely to deny that this argument is a very cogent one and I am far from supposing that I have been able to isolate the part played by selection from that due to environment. The following considerations are, however, of some interest. They depend upon the assumption that the death-rate from all causes other than tuberculosis is some measure of industrial selection and occupational status. We know that the robust die at a greater rate than weaklings, the poor at a greater rate than the rich. These propositions are not only true for tuberculosis, they are applicable to the great majority of diseases having statistical importance (cancer is not, as has been stated by some writers, any exception). If then we determine the average relation between the death-rate from all causes other than tuberculosis and the death-rate from tuberculosis, we shall reach a prediction formula which will give us an estimate of the tuberculosis rate we should expect to find in any occupation on the basis of its mortality from other causes. If the rate actually observed is greatly in excess of this predicted amount and if the particular occupations which show an excess in one set of data occupy the same position in other sets of statistics, it is reasonable to conclude that there is something in the occupation which has a determining influence. The data utilized were the occupational mortalities of the decennial abstracts for 1890-92, 1900-02 and 1910-12 (the latter kindly supplied in MS. form by Dr. Stevenson), and the special report on the exper ence of 1908-11 recently issued by the Central Bureau of Statistics at The Hague.
The regression equation connecting deaths from phthisis (in the 1910-12 statistics deaths from all forms of tuberculosis were used) with deaths from all other causes, except accidents and suicides, was formedthe regression proved to be linear-and the predicted rates 'were compared with the observed rates. Taking an excess of 25 per cent., or more, beyond the predicted value as a fair limit, it is found that in every set of data, both Dutch and English, four occupations are differentiated-viz., bookbinders, printers, tailors and cabinet-makers. Shoemakers, hatters, hosiery makers and hairdressers also exhibit an excess in each of the English sets of data but not in the Dutch records.
As a further test, the following process was devised. The mortality from phthisis at ages 35 to 45 among the employed persons of 1900-02 was correlated with the death-rate from all causes except phthisis in that decennium, and also with the death-rate from all causes including phthisis of the same occupations at ages 25 to 35 in the previous decennium. Here the predicted value is based not only upon the general death-rate prevailing among these persons but also upon the previous mortality of such of them as had worked continuously at the same trades in earlier life. The introduction of this measure of previous health made but little difference. Thus we have. RATES With these occupations may be contrasted others, such as No. 25 (brewers) and No. 62 (slaters and tilers), the phthisis rates of which are high, in each case 4'06 per 1,000 at ages 35 to 45, but can be predicted with reasonable accuracy from the " other causes" mortality (for No. 62 the prediction is 3'60, and 4 2 for No. 25). I think, therefore, that this test provides tolerably distinct evidence that the incidence of phthisis upon the occupations I have named is an industrial effect in the stricter sense of the words. The n4ethod is open to criticism; many such criticisms occur to me and will be discussed in a forthcoming paper by Dr. Tebb and myself.
Dr. BENJAMIN MOORE, F.R.S. I submit a classification of all the occupations, 104 in number, dealt with by the reports of the Registrar-General. These are arranged in the descending order of magnitude of the incidence of pulmonary tuberculosis. This list illustrates the great variation in the incidence of phthisis arising from occupation, and shows the paramount importance of environmental conditions. Thus, the severity varies over tenfold from 3'73 times the normal in tin-miners to only 0 37 of the normal amongst clergymen, and there are many manual trades with nearly double the normal incidence and others with an incidence iittle more than half the normal. Some of the latter are dusty occupations indicating that certain dusts are harmless. These variations may be traced to several operating causes, such as injurious nature for the lungs of substances handled, casual conditions of work and payment, varying degree of individual infection at the work, the nature of the work and of surroundings whilst at work.
The general list of classification gives certain interesting juxtapositions of employment such as that commercial clerks are no more heavily hit by consumption than are open-air transport workers, for the incidence figures in both lies only 8 per cent. above the average for the whole country, that the whole class of factory operatives spinning and weaving cotton indoors who are popularly believed to be riddled by consumption possesses ap incidence figure lying only 3 per cent. above the average, and practically the same as over one million males living outdoor lives in all the building trades. The large class of the coal-miners, on the other hand, possesses only half the normal incidence, and ranks on terms of equality with "all agriculturists." Again, "farm labourers,".
